PRACTICAL 5 
Object: Prepare and interpreta Gram stain 


Materials and equipment: 

* Gram’s staining kit includes: 

Gram’s crystal violet [primary stain] 

Gram’s iodine [mordant - makes 1_ stain fix to cell wall] 
Decolorizer (95% ethyl alcohol) 

Gram’s safranin [counterstain] 

Inoculating loop and needle 

Bunsen burner 

Immersion oil 
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Introduction: 

Hans Christian Gram, in 1884, was studying the etiology.of respiratory disease. Working 
with Streptococcus pneumoniae from human lung tissue, he discovered a staining 
procedure that differentiated this organism at autopsy. This revolutionized the 
microbiology world and Gram’s staining procedures are done millions of times daily 
worldwide. 


Gram’s procedure divides the vast array of bacterial organisms including cocci, bacilli, 
and spirilla into two broad groups. Gram-positive bacteria appear purple after a gram 
staining procedure, while gram-negative organisms appear pink. Most organisms are 
gram-negative except for gram-positive bacteria, a few molds, and yeasts. Gram staining 
is normally the first step towards identifying an unknown pathogenic agent. 


Gram staining is not a simple stain, but rather is known as a differential technique. A 
differential technique is a process that distinguishes between a variety of microbial 
organisms based on the ability of their cell wall to hold certain dyes. The Gram staining 
technique depends upon the ability of a microbial cell wall to resist decolorization. 


The Gram stain consists first of a primary stain, normally crystal violet, applied to a heat- 
fixed or alcohol-fixed smear. A substance that increases the reaction between the stain 
and the cells (mordant) is then applied, normally Gram’s iodine. This is then followed 
with a quick water rinse and the application of a decolorizer (usually 95% ethyl alcohol). 
This will remove color from the cells. Gram-negative cells should decolorize whereas 
gram-positive organisms will not. The application of decolorization is then followed by 
another quick water rinse. A counterstain, usually safranin, is then applied. Excess 
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safranin is often rinsed off, but it should be noted that water is itself a mild decolorizer 
and long, excessive rinsing can alter the results of the staining procedure. 


Cell Wall Structure & Gram staining 

Gram-positive bacteria’s cell walls have a distinctly different structure than that of the 
gram-negative bacteria cell. The gram-positive cell wall has a multitude of layers of 
peptidoglycan (up to 40) which resists decolorization better than the thin (often only 
2layers) gram-negative cell wall. The gram-negative cell wall also contains lipoprotein 
and lipopolysaccharide that can be verified through chemical analysis. The two other 
groupings that should be noted at this time are gram-variable and gram-non-reactive. 
Genera like Neisseria and Moraxella are gram-negative chemically but resist 
decolorization, therefore they are considered gram-variable. The genus Mycobacterium 
is often gram-non-reactive due to a waxy cell wall. Some members of this genus do 
accept gram stain and are normally gram-positive. Other genera, such as Mycoplasma, 
lack cell walls and gram staining is considered inappropriate for those (an acid-fast stain 
is used for these organisms, such as looking for M. tuberculosis in a sputum sample). 


Procedure: 

Aim to prepare 2 slides using the two given bacterial cultures (Strain #1 & strain #2). 
Make a smear of the given cultures on separate slides. 

Allow the slides to air dry. 

After the slides have air dried, heat-fix them. 

Place the slides on the stain rack. 

Apply Gram’s crystal. violet, let set 1 minute. 

Remove any excess crystal violet off and rinse briefly with water. 

Apply Gram’s iodine, let set 1 minute. 

rinse briefly with water. 

apply decolorizer and rockslide for 1-2 seconds. 

rinse briefly with water 

apply counter stain; safranin; let set 1 minute. 

Rinse excess safranin away with water and blot slides dry. 

Place under the microscope for observation, adjust the scope accordingly and, using 
the oil immersion lens for viewing, draw/describe what is observed on the report. 


Watch: https://www.youtube.com/watch?v=sxa46xKflOY 
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PRACTICAL 4 
Object: To learn simple staining procedure for bacteria. 


Materials and eguipment: 

% Gram’s crystal violet [primary stain] 

** Inoculating loop and needle 

% Bunsen burner 

% Immersion oil 

** Bacterial culture. 
Introduction: 
Simple staining involves directly staining the bacterial cell with a positively charged dye 
in order to see the presence of bacteria as well as observe their nature in detail. Simple 
staining is a method of staining in which bacteria are stained by using a single stain. 
Simple staining is also called as monochrome staining or positive staining. Examples of 
simple stain are Methylene blue, Safranin, Malachite. green, Carbol fuchsin and crystal 
violet etc. The purpose of simple staining is to elucidate the morphology and 
arrangement of bacterial cells. 


Step 1. Liquid 
Heat Fix Medi 
Smear 


Solid 
Media 


Methylene 
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Procedure: 

1. Clean and dry microscope slides thoroughly. 

2. Flame the inoculating loop. 

3. Transfer a loop full of saline water to the flamed slide surface. 

5. Reflame the loop making sure the entire length of the wire that will enter the tube 

has been heated to redness 

6. Touch the inoculating loop to the inside of the tube/plate to pick up a pinhead size 
sample of the bacterial growth. 

9. Disperse the bacterial sample on the loop in the drop of water on the slide and 
spread the drop over an area the size of adime. It should be a thin, even smear. 

11. Reflame the inoculating loop to redness including the entire length that entered 
the tube. 

12. Allow the smear to dry thoroughly. 

13. Heat-fix the smear cautiously by passing the underside of the slide through the 
burner flame two or three times. Test the temperature of.the slide after each pass 
against the back of the hand. It has been heated sufficiently when it feels hot but can 
still be held against the skin for several seconds..Overheating will distort the cells. 

14. Stain the smear by flooding it with one of the staining solutions and allowing it to 
remain covered with the stain for the time designated below. 

Methylene blue - 1 minute; Crystal violet -30 seconds; Carbol fuchsin - 20 seconds 
During the staining, the slide may be placed on the rack or held in the fingers. 

15. At the end of the designated time rinse off the excess stain with gently running 
tap water. Rinse thoroughly. 

16. Wipe the back of the slide and blot the stained surface with a paper towel. 

17. Performed the microscopic observations as learned in the previous practical. 

19. Draw the cells observed. 


Results: 


